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NOTICES

The information furnished herewith is made svailable for study
with the understanding that the Government's proprietary interests
in and relation thereto shall not be impaired. It is desired that
the Judge Advocate's Office, WCJ, Aeronautical Systems Division,
Wright-Patterson Air Force Base, Ohio, be promptly notified of any
apparent conflict between the Government's proprietary interests
and those of others.

The conclusions and recommendations made in this report are
not to be considered directive in nature. This type information
becomes officlal only when published in Technical Orders and/or
other applicable Air Force publications.
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ADMINISTRATIVE DATA

PURPOSE OF TESTs

The purpose of this survey was to determine the extent of
electromagnetic radiation hazards to explosives storage, handling
and shipping areas in the vicinity of the A.C. and W. site at
BEllsworth Alr Force Base, South Dakota.
ITEMS TESTEDs

Ten $-68 Squibs, FSC 1375-035-6021~-M846

Ten E-81 Squibs, FSC 1375-041-1312-M138

Five Rounds of 20 MM, M55 (TP) Ammunition, FSC 1305-529-7208-
A89] (Electric Primers)

Iwo 2,75 Inch FFAR Rockets, FSC 1340-038-8192-H500

Two MK 165 Igniters, FSC 1340-309-5095-H403

Two MK 15 Igniters

Two GAR 1 and 2A Motor and Nozzles
SECURITY CLASSIFICATIONS

Unclassified
DATE TEST COMPLETED:s

January 1961
SURVEY CONDUCTED BYs

OOAMA (00YSS) =~ 2705th Airmunitions Wing

Project Engineers Harold R. Laughter

114



00Y=TR=61-22

ABSTRACT

The purpose of this survey was to determine the extent of elec-
tromagnetic radiation hazards to explosives in storage, handling and
shipping sreas in the vicinity of the A.C. and W. site at Ellsworth
Air Force Base, South Dakota. Fleld strength measurements of the
main beams from the AN/FPS~20 and AN/MPS-14 radars were masde at vari-
ous locations in the aforementioned areas and along the transportation
route. Various electrically initiated explosive items were exposed
to ths main beam of the radars, following the highest terrain possible
into the AN/MPS-14 radar system. It was concluded that a degree of

hazard does exist along the transportation route to the munitions
storage area.
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INTRODUCTION

This survey was initiated to obtain data and information neces-
sary to determine the extent of the electromagnetic radiation hazards
to explosive storage, handling and shipping areas in the vicinity of
the A.C. and W site at Ellsworth Air Force Base, South Dakota.

This survey was conducted under the provision of a General Test
Plan for Electromagnetic Radiation Hazards at Ellsworth Air Force Base.
The test plan was prepared by the Explosive Evaluation Branch (OOYEE)
and coordinated with the Safety Requirements Branch (0OYSS). This
survey was condacted by the Safety Requirements Branch (O0YSS), 2705th
Airmunitions Wing with support from the 43d Munition Maintenance
Squadron at Ellsworth Air Force Base, 740th A.C. and W. Squadron at
Ellsworth Air Force Base, and Central GEEIA 3egion at Tinker Air Force
Base.

Electrically initiated explosive items and initiators were
selected on the basis of their relative sensitivity to electromagnetic
energy.

DESCRIPTION

The following is a description of the electrical characteristics
of the items testeds

l. S-68 Squib, FSC 1375-035-6021-MB46 resistance 1.37 ¥ 0.50
ohms, Maximum no-fire current 0.30 ampere.

2. $-75 Squib, FSC 1375-529-9301-M856 resistance 5.0 ¥ 1.0
ohms, 100% fire current 0,58 ampere.

3. E=-81 Blasting Cap, FSC 1375-041-1312-M138 resistance
1.57 0.5 ohms, Minimum fire current 0.50 ¥ 0.05 ampere.

4, 20 MM, M55 (TP) Ammunition, FSC 1305, contains primer
M52A3, resistance 1000 to 5,000,000 ohms, fire voltage 115.

5. 2.75 FFAR Rocket, FSC 1340-038-8192=-H500, igniter use
a MC 1 Mod O Squib 0,30 all fire, 0.20 no fire, reisstance 1.0 ¥ 0.3
ohms.

6. Igniter, Mk 165 for 15KS1000 JATO, FSC 1340-309-35095-H403
contains an electrically activated glow plug - resistance 0.25 ohms,
operating current 25 amperes.
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7. Igniter, M15 for 16NS1000 JATO, contains two M-2 Squibs,
resistance 0,75-1.25 ohms, minimum fire current 0.543 ampere.

8. Motor and Nozzle, GAR 1 and 2, with igniter M50 and
fuze T1403E3., M30 igniter contains MIO7A squib resistance 0.70
ohms, 0.25 ampere maximum no fire current. T1403E3 fuze contains
two M4 dimple motors 5-9 ohms resistance 1.00 ampere. Current 100%
fire, 0.1 ampere maximum no fire current. Also contains two M52
detonators, 55 volts, 100X fire resistance 1000-10,000 ohms.

The DuPont S~68 and S=75 squibs and E-81 blasting caps are
similar in construction. They consist of a copper shell closed at
one end and sealed at the other end by crimpings around a 3/8 inch
long rubber plug. Two copper wires are molded into the rubber plug.
Across the inside ends of the wires is connected a resistance wire
called a bridge wire and around the bridge wire is a sensitive
explosive mixture known as the ignition bead which ignites the
charge.

In the blasting caps the ignition bead ignites a filler charge
which ignites a primer charge, this sets off the base charge. The
squib or blasting cap is initiated by passing a small current through
the lead wires which in turn passes through the bridge wire. The
bridge wire is heated by the current which causes ignition at a
predetermined temperature (Figures 1 and 2).

20 M Ammunition consists of a cartridge case, which is usually
brass, a projectile or bullet, a quantity of propellant powder and
an electric primer. The electric primer consists of a brass cup
with a hole in the cupped end, into which is assembled a brass button
separated from the cup by a vinylite insulator, followed by a con-
solidated charge of a conductive primer mixture, a shellacked foll
paper disk; finally, a thin gilding-metsl cup support ls pressed into
the body. The insulator is red in color. The charge weighs 2.75
grams (max.). The electrical path is from the face of the button
exposed through the hole in the cup, through the button, and then
through the conductive mixture to the cup. The primer is initiated
by electrical energy. (See Figure 3.)
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CUP SUPPORT

Electric Primer MS2A381 - Enlarged.

FIGURE 3.
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The 2,75 Inch fin-stabilized aircraft rocket consists of a nose
fuze, head, and motor. The motor consists essentially of an alumi-
num alloy tube containing propellant and an igniter, and has a nozzle-
fin assembly attached to the aft ende The igniter is a metal case
containing a mixture of black powder and magnesium powder, and an
electric squib, and is located in the forward end of the motor. Two
lead wires from the squib extend from the igniter passing through the
perforation in the propellant grain to the nozzle plate where one lead
wire is grounded to the nozzle plate. The other lead wire passes
through the nozzle and is connected to the contact disk at the aft end
of the rocket as the live contact.

The Mk 165 igniter consists of an electrical actuated glow plug
that ignites black powder which in turn ignites the main charge con~
tained in a steel mesh case.

The M15A1 igniter consists of 55 grams of sustainer cast in the
base of the igniter plug, and about 100 grams of pellets. Two M=2
squibs with aluminum sleeves are embedded in the sustainer propellant
in the base of the igniter plug, with the firing end directed into the
pellets. The pellets are contained in a one-quarter-inch wire mesh
basket which has been dipped in a Tenite and rubber solution. GCotton:
packing is placed im the top of the wire basket to reduce pellet
attrition during rough handling. The wire mesh basket 1s held onto
the igniter plug by a strip key, and the bottom of the basket is
sealed to the igniter plug with rubber cement. (See Figure 4.)

The GAR 1 and 2 motor case is made of steel and painted alumi-
num, The open end of the motor case is tapered and threaded to
receive the adapter, which is threaded to receive the nozzle. These
motors are approximately 36.74 inches long iicluding nozzle, 5.848
inches diameter forward and 6.186 inches diameter at thrust flange.
The M50 igniter used with the GAR 1 and 2 motor 1s 16.00 inches long
and 0.62 inches in diameter. It contains two M107A squibs. The
fuze for the GAR 1 and 2 contains two dimple motors M4, and two
detonators, M52. The electrical connections to metal inclosure of
the fuze consist of quarter-inch pins.
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EQUIPMENT

The following equipment (Figure 5) was used during the surveys

l. Polorad field strength meter model FIM mounted in van
(Figures 6 and 7).

2., Radar transmitter AN/MPS-14 (the AN/MPS-14 transmitter
is identical to the AN/FPS=6 transmitter).

3. Radar transmitter AN/FPS=20.
4, Flat-bed 1-1/2 ton truck.

5. Press type camera.

TEST PROCEDURES AND RESULTS

Field strength nessurements were made in the munitions storage
area at various locations among the igloos and warehouses. Attempts
were made to take the readings in locations where the field strengths
would be at a maximum and yet be in a position where explosive
materials would be frequently handled. Readings were taken of trans-
mitted signals from both the AN/FPS~-20 and AN/MPS-14 radars. There
was evidence of signal reinforcement. Reflections from the iron
doors on the igloos and warehouses plus multipathing accounted for
the reinforcement. 1In no event was the signal strength more than
doubled by reflections and multipathing.

Additional field strength measurements were made along the trans-
portation route to and from the storage area. The terrain features
were such that the road dropped at approaches to the radars reducing
the hazard. The original survey conducted, 23-27 January 1961,
indicated relatively little hazard as the AN/MPS-14 radar antenna did
not read below a minus 30 minutes. Subsequently the radar antenna
was overhauled and an electrical aligmnment check showed the antenna
nods to a minus 2 degrees as specified in the AN/MPS-14 specifications.
Also, a field strength measurement was made at the Rushmore Air Force
Station gate for information purposes.

The test samples, as listed in the administrative data and
described previously, were arranged in various positions on a flat bed
1-1/2 ton truck. Arrangement of the samples was such as to present
the more sensitive areas to the radars. Example, the GAR 1/2 motor
was sltuated with the nozzle facing the radars; the nozzle functioning
a8 a horn antenna. Squibs and blasting caps were taped on a sheet

13
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of plywood with the lead wires forming various antenna configurations.
Some of the antenna configurations are as followss loop, rhombic,
long wire and dipole. (See Figures 7,,8, sad 9.)

The truck with the test samples was backed into the concentrated
radar beam following the highest possible terrain. (See Figures 10 and
11 for profile.) Exposures of the samples were made at 10 minute
intervals in 200 feet increments from 4071.5 feet to 1271.5 feet, then
in 100 feet increments to 271.3 feet from the center of the AN/MPS~14
radar tower., Fleld strength measurements were made at each interval.

A comparison of measured readings with the theoretical is shown
in Figure 12 and Table 1. The measured values increased considerably
over the theoretical as the instrument approached the radar. This is
due to R.F. leakage, as the lnstrument was not shielded. Figure 12
also shows that the measured values do not fall into a smooth curve.
These measurements are not made under free space conditions. The
variations are accounted for and due to multipath and reflections.
Subsequent measurements made, when checking the electrical aligmment
of the AN/MPS-14 radar antenna, was nearly double the theoretical
values. This again is explained by multipathing and reflections.

None of the samples were initiated. This is attributed to two
factors:

l. The AN/MPS-14 radar antenna was nodding to only a
minus 30 minutes. The antenna has since been overhauled and nods
to a minus 2 degrees.

2. The adverse weather conditions. During the survey
temperatures were near zero and the wind velocity between 10 and 30
miles per hour.

CONCLUSIONS

Present operating procedures of the 43d Munitions Maintenance
Squadron are safe. However, caution must be exercised when trans-
porting electro-explosive devices to and from the munition storage
area. All vehicles transporting electro-explosive devices or weapon
systems containing electro-explosive devices must transport them in
their original packaging and remain on Ramp Street to South Drive,
then take South Drive directly to the Storage area. Terrain condi-
tions reduce the hazard to some extent (Figure 13). However, there
are areas which are potentially hazardous. These areas are marked
on Figure 14,

14 .
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RECOMMENDATIONS

ls It is recommended that all future surveys be conducted
when the average ambient temperature is 70°F or above if it is
possibie.

2, It is recommended, that where Polarad field strength
meter, Model FIM, is used, it be shielded.

CALCULATIONS

Original reading in db above 1 microvolt.

AN/MPS~14 radar transmitting on a frequency of 2.800 MC.

AN/FPS~20 radar transmitting on a frequency of 1300 MC.

Loss in cable @ 2800 MC = 3.5 db.

Loss in Cable @ 1300 MC - 2.7 db.

Free space conversion from polarad graphs @ 2800 MC = 22.1

Free space conversion from polarad graphs @ 1300 MC = 22.8
A. Received peak power measured from AN/MPS-14 radar in front of
building number 9016 = 148 dby

Total db u/m = 148 + 3.5 + 22.1 = 173.6 dby/m

db = 20 LOG E
173.6 = 20 LOG E
LOGE = 8.48

E = 478.6 Vglts/lﬁeter
Power Density =
=

2° = Impedance of Free Space = 120W= 377

Power Density = E2 = (478.6)2
Al 377

0.0608 Watt/Cn? peak power

i

AN/MPS-14 Peak Power Output = 5,000,000 Watts
Average Power Output = 3600 Watts

0.0608 x 3600
5,000,000

3

t

Average Power Density

Watts/Om2

0.0438 X 10

15
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Be Theoretical Power Density.
Far Field Formula

w= p'fA6 .
47 42

W = Power Density

Py = Transmitted Power

Ag = Power Galn of Antenna

d = Distance in Centimeters from Antenna

AN/MPS-14 RADAR

Power Output Average = 3600 Watts
Antenna Gain = 7400

Distance from AN/MPS~14 Radar Tower to Front of Bldg 9016 =
3775 feet
3775 feet = 30,48 X 3775 = 115062 CM

Power Density = 3600 X 7400
4T (115062)2

= ¢.,178 x 10 =3

Near Fleid Corrections

Fg = F: X Fp
1st Step
a=ltl
g A
b=L2,
V2dr
L)} = Vertical dimension of anteana aperture in meters.
Lo = Horizontal dimension of antenna aperture in meters.
d = Distance from antenna in meters.

7~ = wave length in meters.

16
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AN/MPS=14 RADAR

Ly = 9.13 meters

Ly = 2.28 meters

a= Ll = 9013 = 9.13
24 ¥2X1150.62 X 0,107 15,7

a = 0.582
= L2 = 2.28 = 2.28
V2d N V2 X 1150.62 X 0.107 15.7

b = 0.145

2d STEP

From Figure C-2 in Technical Order 31-1-80

The value of F), corresponding to a value 0.582

for "a" is 1

The value of Fo, corresponding to a value of

for "b" is 1
Ff-_-FIXFQ
Fg=1X1=1

Power Density = 0.178 X 10 =3 X 1 = 0.178X10 =3 watts/CM?

0.145

17
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FIGURE 7, TIucide Test Van.
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FIGURE 9. Top View of Electrical Initiated Devices as Exposed to R.F. Energy.
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DISTRIBUTION LIST

1 Dep 1G of Safety, Hq USAF (AFIGS=B), Norton AFB, Calif
1 Hq USAF (AFMSS-AE), Wash 25, DC

1 AFLC (MCMTC), Wright-Patterson AFB, Ohio

1 Det 4, ASD (ACR), Eglin AFB, Fla

2 AU Lib, Maxwell AFB, Ala

1 USAFA, Colorado Springs, Colo

10 ASTIA, Arlington Hall Stn, Arlington 12, Va

1 ASESB, DOD, Wash 2%, DC

1 Bureau of Naval Weapons, Dep of the Navy, Wash 25, DC
1 Ord Fld Safety Ofc, Box 600, Jeffersouville, Ind

1 Ofc of the Ch of Ord, Dept of the Army (ORDGU-SA), Wash 25, DC

1 Ord Ammo Comd (ORDLY-Q), Joliet, Ill

1 Picatinny Arsenal (Tech Lib), Dover, NJ

1 CO US Naval Torpedo Stn (QEL Tech Lib), Keyport, Wash

18 Hq OOAMA, Hill AFB, Utah (1-0CK, 1-OOAEP, 1-00Y, 1-00¢T, 2=-00YID,
1-0OYE, 1-00YEE, 10-00YSS)

TAC, (Director of Requirements), Langley AFB, Va

SAC (DM6C), Offutt AFB, Nebr

15 AF (DM7S), March AFB, Calif

DIG/Safety (AFGGS~B), Norton, AFB, Calif

ConAC, Mitchel AFB, NY

USAFE, APO 633, New Ycrk, NY

AMFEA, APO 10, New York, NY

AMFPA, APO 323, San Francisco, Calif

AAC, APO 942, Seattle, Wash

Naval Ordnance Test Stn, China Lake, Calif

28th Bomb Wg (ADSM), Ellsworth AFB, SDak

740th A.C.&W Sq, Ellsworth Am, SDak

Central GEEIA Region (OCZOMSI), Tinker AFB, Okla

30th Air Division (30-OAC), Truax Air Fleld, Wis

ADC (ADMME-DE), Ent AFB, Colo

AFSC (RDIZM), Andrews AFB, Wash 25, DC

AFSWC, Kirtland AFB, NMex

PACAF (PFMSS-W), APO 953, San Francisco, Calif

GEEIA (ROZMWT), ROAMA, Griffiss AFB, NY

Electronic Systems Div (ESRRE), Hanscom Field, Bedford, Mass

et Pt et et s Bt s Pt b () Pt b et Pt et Pt s et ps

41



GRITEEVION

<334y *y progey o1
uolIepey djimbewor;>ery oy

GALIISSYTIOMN

~veIn 26RI0IE BuOLITunM Wyl O3 #InOX uofirirodsuUN4l
3 BuaTe ISIXe S8OP PICIWY 4O 01Bep B 18y PALNTIU0D Swa 1] “WEISAS
Iepex r]-SAN/MY W3 10| B(AYssod uteraer 1o wybiu eyi Buimarto; ‘sivres
sy1 30 Weaq W B4I 03 PesCdRS SIem FEeL] SMATSOTAXe PLEIIIU] AT[WII:
~30T8 INOTINA  *8INOX UOTIRITOdPURLL WY SUCTE LuE FEIR PEUCIIUNSIO;E
| U SUOTINI0T BAQTIRA IE APEW BIem SIEPRI y[-SdN NY Pu® G2~ 4d Ny a3
Wo3} swaaq yive yy JO slusweInsesw Yibudils PIALY  CWIONSC Yines ‘euwg
3101 IV YIdOmE]1T 38 SIS ‘M Puv "IV 84} O ATV, ITA Sy3 U] seedw
Buyddiys puv SuiTpmey ‘sbelois U €8AYSOTAXS O SpIEIVY UITIR{PEX D}tdu
~BeNOIII0TS }O JUNAS BYI ITRINGP 03 FEM ABAINE STY3 1O ewodird m
z0dey payjiEselw, {zz=1 +=al=10)
“e1qey pur wex by
1oy diy ‘T96T SNT ‘e ybne n PIOXEH AQ ‘Y'OXWG HINOE ‘¥ VE THO4
HIV AISOMSTTI 30 ATAANS SFAISCIAXI 21 SQUVZYH NOLLYINYE DL IOWOW T -3
TeLn Seawg #3304 ZTY 11 C(ven) fum suolijunally Wigow?

cy

QATAISSVIOMNn

0346wy "o plodmn 1
COTINTeN J(IeubeeniioeTF oy

RESE 32 ae

cweIw BEI0LS WOTITUNE Syl 01 N0z uoriezzodewess
Sy. DUOTE 3SYX® SBOF LIRXRY Jo B8J5AP § JRYI POPNIOUOS S8M 3] “WEISAS
IEreT pI-SIMNY B4 03UT S1GTRs0d uTRIIS: JseublY ey3 Bulmo([oj ‘srerez
O ;2 WNeq UTEW Byi 03 Pesodxd Siam SWEL] SATSOIAXS PEIRIITUT ATEd1Xy
=28 2 INOTIEA  *9INOZX UOYINIIOdWUEII O4I BUOTE PUE SRAIE PEUOTIUONEIC)E
S} U] SUOTIEIO] SCAYINA 10 SPOW SIdm SINDEI PI-EMMY WUE QT-Edd/MV o1
WOI3 IWRSQ UTWE W3 jO sjusesanswem (iBuszis PIeYI  cejoNeq 3nog “esey
93104 IiY YIIOMSTTT 1T OIS M PUR DY 843 O AITUTOTA 83 ul seelw
Butddiys pue Buypuey ‘e6e1031s u} saals?Idxe 03 sdIezey UOTIETPeX SJIsu
-~5eWOIIZOTE & JUNIXE SI UTHMININD 07 FEM ABAINS STY3 O esodand eyl
Jzodey peTjiseeldun (Zz-15-W-200)
*81q®31 pus seanby;
“Tul dy ‘1961 sunl ‘Ieiybow] Y PIoIR Aq *YICOMG KINGS ‘IBW W04
HIY HIHORSTTI 40 AJAWS SIAISOTIXE QU SQUYZWH NOL ¥iCVh DIIIOMDLIIIN
qein ‘eseg #3104 ITY TITH ‘(viWOD) Busa suolijunmily 43COLZ

av

CILIISSVIN.

g "y PYOIEW o)
uojleipeN 2j3esbeworidery T

MYV

ceoxe 9681018 UITITUME B4 D1 ¥LN0X uoT e sodeiwil
g1 BuOTE ISIXS SGOP PINTNY O S4IBEP W eyl L, C[00D sem 3] e, tA¥
ZOPeI pI-SAN/XY 83 O3UT FTaYssod UIRIIel . seNbTy By, BuTmOTID} ‘wax, €2
W3 Jo Wmaq UlsR Syi 03 DeSOdxs SIsm SWeI] AA}SOTAXS PELNIITUY ATTEI[A3
=380 INATIVA *83N0X JOYIRIZodeuni] By BUCTE PR SEIR PEUCTIUBENIN]E
W3 T} WOTIIO] ENOTIVA I SLAW BISm SIRPRI PI-SIM/NY PUR OZ-Sdi/MY eI
w0y sEmeq Ul SyI jO sjuswexnsesw yifuelis PIe{ rei0Neq yinog ‘eseq
#3204 IJY YZome1T I SN M PUT IV SGD 3O AJUIOTA eyl v) swere
Sutddiys pue BuiTpuwy ‘ebe0ls U ssAYSOldxs 03 spIerey UOTIETPEI SIW
~HOWOIID8TS FO U1 Sy SUTEINIGH O3 FEM ASAINS 3TY3 JO seodand wg

(zz-15-ul ~400)
coyqey pus seanBy;
STy diy “T6T Sun{ *xyuybnel *y ploIwH AQ ‘YIONW] HINCE ‘IEVE IONCH
dIV HIMORSTII 0 ARAMNS SIATSOTT QI SGHVZWH MOLIVIQYE OLINOVNOWI 373
eI ‘esed 02304 TV [TIH ‘ (VWD) Buil sucTITUmETY Yiguil

320dey petjisseioun

av

CAT{ISSYIINL

INbew W prozeR 1
uciieTEey cjieubewoxydety T

G4 ISBYILNL

sepIe ebazolN FUATITUI® Byl OF INGI UOTIN)Todwneny
Y3 SuOYE 1S(Xe 180D PINZEY O S8IBer ¥ .oyl POPrIMOI SEm 3] WAL
10P03 T SMMMY Wi 03uT #TqTssod el .seybly sy: Gulmol(o; *siepex
3 jo weeq UTeW w3 07 percixe Sxem sWE.} BALSOTC~e PMIRIITUL AT1eO(I:
~2870 WNOTIEA  "OiN0I yoTIRIZodsueiy SN BUOTE PUE SEOIW PEIATIUGWEIG)E
Y3 U] SUGTIND0T SNOTINA 1F Spw 10 SIWPEZ PT-SM/NY Pt QE-SLIMY o4
Woz; swmeq uiww ey jo sjusweineses (1lUeIIs PIOTE 30080 YInos ‘eseq
03407 ZTY GIZ0MSTTZ IT S3IT K PUT “D°Y M1 JO AITUIITA S UY Seere
Guyddiys pue Buylpuey ‘ebezols uy seajsordxe o3 SpIRIEY vOTIetpez IYI&m
~BeEOXId0T8 JO JUEIXS WYI SUTEININP O3 SEm AGAINS STYI jo eeodind ey
1d0dey peTjisveTon (zz-1o=41-200)
*e1qe3 pwe sexnby)
“1w) 41y ‘tost sunp *aeyybae] "y PIDTWN AQ ‘VIONWG HINGE ‘ISVE XML
HIV HIYORSTTE 40 AJAMNS SAAISOTAXE QI SGMVZWH NMOLIYICW OLI BCWOAIOEIZ
yein ‘eseg ®drod iV TTEWH '(VINND) Supa suoTIUnEITY WICOLZ




